The CRASH3 computer program increasingly is being used by engineers as a tool to reconstruct automobile accidents. The damage analysis portion of CRASH3 provides a useful means for quantifying the change of velocity, ∆V , that was experienced by a vehicle during the collision phase of a traffic accident.
is required when mathematically determining the CRASH3 stiffness coefficients, A and B [3] .
The estimated damage offset speed is then used, with the calculated collision force, to determine the accidentspecific stiffness coefficients of the target vehicle.
"Hard spots" such as wheel assemblies can be taken into account during this estimation.
INTRODUCTION
Engineers are often asked to perform an accident reconstruction when there are neither published stiffness coefficients for the side structure of the target vehicle nor crash test data from which to determine the stiffness. Fortunately, published stiffness coefficients usually are available for the front end structure of the bullet vehicle. This lack of side stiffness data, however, Each of these sets of paired stiffness coefficients will produce different levels of calculated damage energy and ultimately different values for ∆V .
In addition, each of these paired sets of stiffness coefficients will be associated with a different damage offset speed, b 0 . A damage offset speed, for a given vehicle structure, is the speed at impact with a non-energy absorbing fixed barrier that will produce no residual crush [4] . Potentially, some of these paired sets of coefficients would be associated with damage offset speeds that are so high, or so low, as to be unrealistic. This problem is eliminated by the use of the method presented in this paper. This is because the stiffness coefficients are determined based upon an estimation of the damage offset speed. 5. The direct damages on the vehicles can be divided into zones such that the zones on the bullet vehicle align with the zones on the target vehicle with which they came into contact. The matching zones are of equal width.
METHOD
The following approach is involved in the application of the method:
1. The direct damages on the vehicles are divided into zones such that the zones on the bullet vehicle align with the zones on the target vehicle with which they came into contact. The matching zones are of equal width.
2. The collision force is determined for each zone of direct damage on the bullet vehicle. In the third step the collision force for each zone of direct damage on the target vehicle is set equal to the collision force of the matching zone on the bullet vehicle.
In the fourth step the engineer must estimate a damage offset speed, b 0_targetj , for each zone of direct damage on the target vehicle. "Hard spots" such as wheel assemblies can be taken into account during this estimation.
The determined collision forces and the estimated damage offset speeds now can be used to determine the accident-specific value of b 1 for each zone of direct damage on the target vehicle. One should recognize that, in reality, the front and rear structures of vehicles are not an ideal homogeneous body. These structures are composed of sub-structures of differing stiffness. Potentially one of the zones of the damage profile of the bullet vehicle will be stiffer than the structure as a whole. This condition, however, should coexist with a zone that is less stiff than the structure as a whole. The effect of the softer zone on the damage analysis should be counteracted by the effect of the stiffer zone on the analysis. The net effect, therefore, may be minimal.
These potential inaccuracies will propagate and ultimately affect the potential inaccuracies associated with the calculated values of the vehicle damage energies and the ∆V 's experienced by the vehicles.
The effect of these potential inaccuracies, however, can be ascertained by performing a sensitivity study. The engineer then can apply an appropriate confidence interval to the reconstruction that will reflect the results of the sensitivity study.
In staged collisions performed at test facilities, a strict protocol is followed and parameters are controlled.
Crush stiffness coefficients determined from these tests 
APPENDIX

Equation Derivation
The 
Substituting equations (A-6) and (A-7) into equation 
Given:
The accident involves a collision where the stiffness is known for the "bullet" vehicle and is unknown for the "target" vehicle. 
Calculations:
Determine the coefficients b 0 and b 1 for the "bullet" vehicle. Zone 5 is a wheel and suspension assembly.
These values are part of a fictitious example problem and do not necessarily represent the author's opinion regarding realistic damage offset speeds.
Calculate the accident specific stiffness coefficients for the "target" vehicle. Use the accident specific stiffness coefficients for the "target" vehicle as the known stiffness and calculate the stiffness coefficients, the collision force and the damage energy for the "bullet" vehicle. This should result in the same values that were used/calculated for the "bullet" vehicle at the beginning of this process. ft lb
